Synthesis of acceptor 1.
Synthesis of Boc-Glu-C 3 OC 12 . 3-(dodecyloxy)propylamine 12.7 ml (0.044 mol), 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide 8.43 g (0.044 mol), and 1-hydroxybenzotriazole 5.95 g (0.044 mol) were added to N-(tert-Butoxycarbonyl)-L-glutamic acid 4.94 g (0.02 mol) in 400 ml distilled dichloromethane and reacted for 48h at the room temperature in Ar. After the reaction, the solution was washed several times with NaHCO3 aqueous solution and with water, dried over anhydrous Na2SO4. Evaporation of the organic layer under reduced pressure followed by reprecipitation (methanol/water) and column chromatography (dichloromethane/methanol) over silica gel yielded the pure Boc-Glu-C3OC12 Synthesis of Glu-C 3 OC 12 . Boc-Glu-C3OC12 2.09 g (3.0 mmol) was dissolved in 150 ml of distilled dichloromethane and cooled by ice bath. Large excess of trifluoroacetic acid (6.88 ml) was added to this solution and stirred at the room temperature for 12 h. The solvent removal by reducing pressure gave an oily product. This product was dissolved in 10 mL THF and poured into 150 mL aqueous solution saturated with NaHCO3. After filtration, the product was purified by recrystalization in methanol/ethyl acetate to give a colorless solid Glu-C3OC12 (yield: 94% 4-methoxycarbonylphenylboronic acid, 1.80 g (5.4 mmol) 9,10-dibromo anthracene, 2.60 g (24.2 mmol) CsF and 187 mg (0.61 mmol) Tetrakis(triphenylphosphine)palladium(0) were placed in a 300 ml flask under Ar, and 100 ml of degassed 1,2-dimethoxyethane were added. After refluxing under Ar for 60 h, the solvent was removed to give a yellow residue. This obtained solid was suspended in 35 ml water and extracted with 100 ml of CHCl3. After drying the organic phase over Na2SO4 and removing the solvent, the product was purified by column chromatography (CHCl3) over silica gel to yield of a yellow powder (yield: 21 %). 
where r0 is an effective interaction distance in the process energy transfer between PtOEP and DPA, being previously estimated as 9.8 Å 6 . The rD-A values were calculated as 4.8 Å and 17.3 Å for the short (20 ns) and long (120 μs) ET components, respectively. This suggests the spatial distribution of donor in the acceptor assemblies, taking into account the molecular length of the acceptor 1 is about 60 Å and it self-assembles into the nanotape-like structure of single molecular thickness. Moreover, it demonstrate that, by following Eq. S1, in a frozen systems where molecular diffusion is completely avoided, only the first-neighbors donor population (ET = 20 ns) with (r0/rD-A) > 1 can efficiently transfer the energy to the acceptors (ET = 1). For the second-neighbors donor population (ET = 120 μs) with (r0/rD-A) < 1, the energy transfer yield is low (ET = 0.17). The comparison of donor phosphorescence intensities between with and without acceptor 1 at 77 K provides the abundance ratio of 35 mol% and 65 mol% for the close and separated population, respectively.
